Maternal low-protein diet during lactation combined with early overfeeding impair male offspring's long-term glucose homeostasis.
The early-life nutritional environment affects long-term glucose homeostasis, we investigated the effects of maternal low-protein diet combined with postnatal early overfeeding on the male offspring's glucose homeostasis in adulthood. Only male rats were used, and their delivery was considered postnatal-day 0 (PN0). Wistar rats' dams were divided into control (NP) or low-protein diet (LP). LP dams remained on the diet until PN14, after which all animals were supplied with the control diet. At PN2, litters were adjusted to 9 (control-NL) or 3 (postnatal-overfeeding-PO) pups, resulting in four experimental groups: NP-NL, NP-PO, LP-NL, and LP-PO. Litters were weaned on PN21. At PN80, a batch of animals from all experimental groups underwent surgery for cannula implantation, followed by intravenous glucose tolerance test (ivGTT), but the insulinogenic index (ISI) was calculated. At PN81, animals were euthanized and tissues were collected. LP-diet and early postnatal-overfeeding were effective in promoting the expected biometric outcomes at PN21 and PN81, but the LP-PO animals present a biometric profile similar to the control (NP-NL) group. Postnatal-overfeeding increased fasting glycemia in LP-PO animals (p < 0.01). In the ivGTT, postnatal-overfeeding elevated the glycemia (p < 0.0001), exacerbated in LP-PO animals (p < 0.0001). Insulinemia was reduced by both, maternal LP-diet and postnatal-overfeeding, with a higher degree of reduction in LP-PO animals (p < 0.0001). Maternal LP-diet and postnatal-overfeeding reduced the ISI (p < 0.0001). Factors interaction lead the LP-PO to a lower ISI compared to all other groups (p < 0.0001). The combination of low-protein diet in breastfeeding dams with postnatal overfeeding disturbed the offspring's glucose metabolism in adulthood.